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unless it is revoked. This license is automatically transferred to any related applicattons(s) filed under 37 CFR 
.1.53(d). This license is not retroactive. 



The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject 
matter as imposed by any Government contract or the provisions of existing laws relating to espionage and the 
national security or the export of technical date. Licensees should apprise themselves of current regulations 
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order under 35 U.S.C. 1 81 , the licensee may foreign file the application pursuant to 37 CFR 5 1 5(b) 
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Declaration and Power of Attorney For Patent Application 

English Language Declaration 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name, 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, 
first and joint inventor (if plural names are listed below) of the subject matter which is claimed and 
for which a patent is sought on the invention entitled: 

SMART ANTENNA SYSTEM WITH IMPROVED LOCALIZATION OF POLARIZED 

SOURCES 

the specification of which 
is attached hereto. 

was filed on 17 November 2003 as Un i ted States A ppli ca tion N o. or PCT 

International Application Number PCT/IL03/00971 

ond woo omondod on — 

I hereby state that I have reviewed and understand the contents of the above identified 
specification, including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose to the United States Patent and Trademark Office all information 
known to me to be material to patentability as defined in Title 37, Code of federal Regulations, 
Section 1.56. Including for continuation-in-part applications, material information which became 
available between the filing date of the prior application and the national or PCT international filing 
date of the continuation-in-part application. 

I hereby claim foreign priority benefits under Title 35, United States Code, Section 119(a)-(d) or 
Section 365(b) of any foreign application(s) for patent or inventor's certificate, or Section 365(a) of 
any PCT International application which designated at least one country other than the United 
States, listed below and have also identified below, by checking the box, any foreign application for 
patent or inventor's certificate or PCT International application having a filing date before that of the 
application on which priority is claimed. 

Prior Foreign Application(s) Priority Not Claimed 



□ 

(Number) (Country) (Day/Month/Year Filed) 

□ 

(Number) (Country) (Day/Month/Year Filed) 

□ 

(Number) (Country) (Day/Month/Year Filed) 



Foim PTO-SB-OX (9-95) (Modified} Copyright 1994-95 Legalsoft P02/REV02 Patent and Trademark Office- U.S. DEPARTMENT OF COMMERCE 
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I hereby claim the benefit under 35 U.S.C. Section 119(e) of any United States provisional 
application(s) listed below: 



60/428,280 22 November 2002 

(Application Serial No.) (Filing Date) 



(Application Serial No.) (Filing Date) 



(Application Serial No.) (Filing Date) 

I hereby claim the benefit under 35 U.S.C. Section 120 of any United States application^), or 
Section 365(c) of any PCT International application designating the United States, listed below and, 
insofar as the subject matter of each of the claims of this application is not disclosed in the prior 
United States or PCT International application in the manner provided by the first paragraph of 35 
U.S.C. Section 112. I acknowledge the duty to disclose to the United States Patent and Trademark 
Office all the information known to me to be material to patentability as defined in Title 37, C.F.R., 
Section 1.56 which became available between the filing date of the prior application and the national 
or PCT International filing date of this application: 



PCT/IL03/00971 17 November 2003 



(Application Serial No.) (Filing Date) (Status) 

(patented, pending, abandoned) 



(Application Serial No.) (Filing Date) (Status) 

(patented, pending, abandoned) 



(Application Serial No.) (Filing Date) (Status) 

(patented, pending, abandoned) 

I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may jeopardize the validity of the application or any 
patent issued thereon. 
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r POWER OF ATTORNEY: As a named inventor, I hereby appoint the following attomey(s) and/or 
agent(s) to prosecute this application and transact all business in the Patent and Trademark 
• Office connected therewith, (list name and registration number) 



Martin MOYNIHAN, Registration Number 40,338 



Send Correspondence to: Martin MOYNIHAN 

c/o ANTHONY CASTORINA 

2001 JEFFERSON DAVIS HIGHWAY, SUITE 207 

ARLINGTON, VIRGINIA 22202 



Direct Telephone Calls to: (name and telephone number) 
Anthony Castorina Tel. No. (703) 415-1581 

Fax No. (703) 415-4864 



FULL NAME OF SOLE OR FIRST INVENTOR DayanJRAHAMIM 


Sole or first inventor's 


dn«h» Date A\ *f.O ) 




Residence 


8/4 Ben Saruq, Herzliya, Israel 


Citizenship 


Israeli 


Post Office Address 


8/4 Ben Saruq # Herzliya, Israel 





FULL NAME OF SECOND INVENTOR , IF ANY iReuven SHAVIT 


Second inventor's sign 


'9<-C7U^V, 1- Date ©5- 




Residence 


6 HaVered Street, 42815 Pardesia, Israel 


Citizenship 


Israeli 


Post Office Address 


6 HaVered Street, 42815 Pardesia, Israel 


i 



FULL NAME OF THIRD INVENTOR , IF ANY ~ Joseph TABRIKIAN 



Third inventor's signature 


-tjffil^ Date If/S/^ooS 


Residence : 


21 Sasha'Argov Street, Apt. 13, 69620 Tel-Aviv, Israel 


Citizenship : 


Israeli 


Post Office Address : 


21 Sasha Argov Street, Apt. 13, 69620 Tel-Aviv, Israel 
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SMART ANTENNA SYSTEM WITH IMPROVED LOCALIZATION OF 

POLARIZED SOURCES 



FIELD AND BACKGROUND OF THE INVENTION 
The present invention relates to a smart antenna method and apparatus and, 
more particularly, but not exclusively to the use of polarization as an additional 
parameter for determining the angle of arrival of impinging electromagnetic radiation. 

10 Vector sensors enable estimation of the angle of arrival and polarization of 

impinging electromagnetic waves with arbitrary polarization. In the last decade, many 
array processing techniques for source localization and polarization estimation using 
vector sensors have been developed. A. Nehorai and E. Paldi, "Vector-sensor array 
processing for electromagnetic source localization," IEEE Trans, on Signal 

15 Processing, vol. 42, pp. 376-398, Feb. 1994, the contents of which are hereby 
incorporated by reference, developed the Cramer-Rao bound (CRB) and the vector 
cross-product direction-of-arrival (DOA) estimator. Polarimetric modeling using 
vector sensors is performed in B. Hochwald and A Nehorai, "Polarimetric modeling 
and parameter estimation with application to remote sensing" IEEE Trans. On Signal 

20 Processing, Vol. 43 pp. 1923-1935, Aug 1995 the contents of which are hereby 
incorporated by reference. 

Identifiability and uniqueness issues associated with vector sensors are 
analyzed in G. F. Hatke, 27 th Asilomar Conf. 1993, pp 1365-1369, K. C. Ho, K.C. 
Tan, W. Ser, Signal Processing Vol. 47 pp 41-54 Nov. 1995 , B. Hochwald and A 

25 Nehorai, IEEE Trans on Signal Processing, Vol. 44 No. 1 pp 83-95 Jan 1996, K. C. 
Tan, K.C. Ho, A. Nehorai IEEE Trans. Signal Processing, Vol. 44 pp. 3099-3107, 
Dec. 1996. The contents of each of the above documents are hereby incorporated by 
reference. 

Eigenstructure-based techniques, such as ESPRIT and multiple signal 
30 classification (MUSIC) for source localization using vector sensors have been 
extensively investigated. J. Li, IEEE Trans. Antenna Propagation. Vol. 41. pp 379- 
387 March 1993, the contents of which are hereby incorporated by reference, applied 
the ESPRIT algorithm to a vector sensor array. ESPRIT-based direction finding 
algorithms using vector sensors have been further investigated in several papers 



